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hy _.. .FOREWARD 


~~ This report details the performance of the payload system during | 
i operational phase of aes Test Vehicle 1623. 


.Lockheed Missiles and Space Company has the responsibility for 


“evaluating payload pertorranee under the Level-of-Effort and "or System 
_ contracts. 


A, 
‘ 


. ae . i i ; , 
_..... This document is the final payload test and performance evaluation 
. report for Mission aay: 1 and 1029-2 waich wags taunched on 2 a enneery 2 
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INTRODUCTION 


is to define the Sarloemence characteristics of the J-27 payload system 
: ‘end to identify the source of in- “Aight | anomalies. 

ee The be ond enee evaluation was jointly conducted by representatives 
Cen of Lockheed Missiles and Space Company (LMSC) and ITEK at the 

#. >. facilities of NPIC and AFSPPF. The off-line evaluation using Corona 

=~: ., @ngineering photography acquired over the United States was performed 

; att the individual contractors plants. 

e The vouantltative date used for this report is obtained from govern- 

- ment organizations. The diffuse density data, and MTF/AIM resolution 

~ are produced by AFSPPF. The vehicle attitude error values, frame 


fx :* correlation: ‘times are made at NPIC who also supply the Processing | 
: — and MTF/AIM resolution — 


.. Computer programs developed by AlP are utilized to calculate and 
plot the frequency distribution of the various contributors ‘to image smear 
- to permit analysis and correlation of the conditions of photography to the 
' information content and quality of the acquired pictures. “Computer 
analysis of the exposure, processing and flumihation data prowides the 
peceseaty data to analyze the Ssposure criteria selected for the mission. 
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SECTION 1 


SYSTEM PERFORMANCE | 
4 : J 





_., A, MISSION OBJECTIVES 
~ * ‘Phe payload section of Mission 1029, placed into orbit by Flight Test 
"> Vehicle #1623 and SLV-2A booster #450,-consisted of two panaqramic 

_ cameras, two Stellar-Index cameras, two Mark 5A recovery capsules and 

. a space structure to enclose the cameras and provide mounting surfaces 
‘for all equipments. Figure 1-1 presents an inboard profile of the J-27 

ee 7 . payload system, This Corona "J" system is designed to acquire search 
ae aa and reconnaissance photography of selected areas of the earth from ges 
orbital altitudes. The planned mission was two five day photographic periods 
with no inactive period. 





‘MISSION DESCRIPTION © s & 





Bee The payload was launched from Vandenberg Air Force Base (VAFB) 
at 2132:14 Z (1332:14 PST) on 2 February 1966. Ascent and injection were 
-.:-. } ‘mormal and the achieved orbit was within nominal sehen ances: Tracking and 
“4 command support was éffected by the ae) ones ate) 1 Fac 











: : ae SUNNYVa : Mission 1029-1 | 
i+ ee . Cotiaiated of | five days “paration’ and was Sonpleted by air recovery on 

ne. February 1986. . Mission 1029-2 was completed with an air recovery on 
"12 February 1966 sated five days of photographic operations. 


The comparison of the planned and actual orbit parameters is 
_ tabulated as Eohome: 
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- ORBITAL PARAMETERS ~ 





se Orbit 1 
a . Predicted —... Actuals 
oo. , 90.68 = =. «90. 68 | 

RS i * perigee ON. M. i 99. 6 . 99,49 | 
: ie 2 Apogee (N.M.) 236 235.12 
eee | 75.00 75.05 
20 ? 22.52 

mE he pp 0,01BB 20,0188 go <3 
re os . PANORAMIC CAMERAS 7 ee 





bs Both instruments operated normally ee the flight. The film 
oo was depleted prior to the -2 recovery. The H.O, imagery was 
. . veiled on the sun side of the vehicle. 





STELLAR-INDEX CAMERAS... ae a ls 





oy aa z The Index camera on -1 mission operated satisfactorily but the Stellar 
., operation was erratic. 
ie ahah as The “BY S/T unit didn't operate, unt pase D-134, 
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aera E. OTHER, SUBSYSTEMS 


The clock, ‘dutparentatiod, command, PMU and thermal control sub- 
me ee satisfactorily iain — mnie sions: 
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SECTION 2 


- PRE-FLIGHT SYSTEMS TEST 





&:}' A, ENVIRONMENTAL TESTING 


eo 4a Test Objective 






As a standard procedure, the J payload ayeteitis are subjected to 

- thermal/altitude environmental testing which simulates orbital 

_ environment. One of the purposes of this test is to demonstrate 

* the system susceptibility to corona discharge. Such discharge 
me fogs the film thus cegredicg the operational photography. 


Qik Bop The I-37 payload system, consisting of panoramic instruments 

~~ "1498 and 179, was in the Sunnyvale TASC chamber for environ- 
mental testing from August 18 to 25, 1965. Testing consisted 
of a orbits of Speretlene in the "A" mode and 12 orbits in the 
ei "BE. = ; a 


‘The lowest internal camera pressure experienced was 0.3 
microns. The corona level was acceptable. 





vg-.1 °., . , Dynamic operation of both panoramic instruments was satis- 
ee ce is * factory during both the "A" and "B" operations. Instrument #2 “ 
 * was over 5% slow during some "B'' mode operations. Generally, ~~ - 
Instrument #1 ran faster than #2. Differences in cycle rates 
‘between instruments ran as high as 2.5% near the bottom of the 
ramp. 





7 Both stellar /index units performed seiistactorty. 
a 
Clock performaiice was satisfactory. The instrumentation system 
so NE - performance was. satisfactory with the gas dae of some noisy idler: . 
cane) aaa cao Tey = ; 


: i. ie 
\ * 


re Ghate-up system sivielikies wa was “observed ” 
ae 3 .; from the ‘internal ,preseure data,. The average gas conmmption 
a eae fs for both a. snd gt operations » was 7. o 0 psi/min, » : 
























| port. 


| Instrument #1 and 7.060 seconds for Instrument #2. 
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* Both ‘SRV "A" and "B" recovery sequences were satisfactory. 


_ A vehicle deactivate sequence was normal with both instruments 
__, Stowing after 5 cycles. 


' ‘Two H.O. units failed. 


Panoramic Camera Performance - a a 


The dynamic performance of both panoramic instruments was 
satisfactory as observed on the TLM monitors for center of 
format switch, lens rotation, 99/101 clutch, and film trans- 


” 


The average 99/101 clutch ratios were 6/6 for Instrument #1 
and 7/6 for Instrument #2. 


-- The cycle rate data for all of the stereo operations are listed 


in Table 2-1. Instrument #2 cycle rates were over 5% slow 

near the bottom of the R8-A2 ramp during two 'B'' mode 
operations. Instrument #2 was over 3% slow for several other 
"B" operations. Generally, Instrument #1 ran faster than 
Instrument’ #2. The difference in rates between the instruments | 
exceeded 2% for some operations near the bottom of the ramp. 


The instruments operated for 5 cycles during the vehicle de- : 
activate sequence. The cycle periods were 8.875 seconds for 


toy 


H.O, Input Unit, Inst. #179, S/N 281G4 


This unit started to fail approximately 500' from C&W in the 
"A" mode. The failure was of a random nature, with the shutter 
hanging open either on the opening or on the closing portionof == =. 
the operate cycle, causing @ very obvious increase in density a 
growth in the fogging lamp images. Prior to the metering phase 

the shutter cloged, as there was no smearing of the fogging lamp _ 
image.’ This random mode of failure continued through C&W for 
approximately 1500' into the "B" bucket, ‘at which time the shutter: ™ 
snd ‘remained open throughout the entire balance bf the. ~ +... 
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put Unit, Inst. #178, S/N 284G3 | oe 


i 


__ This unit failed throughout the entire TASC operation in a 
Fandom, manner, similar to the Input unit. failure, but with 
_ two exceptions: 


| : (1) ‘This unit did not fail continuously, thet date shatter 
- . - @id not remain open for the entire metering cycle 
anytime during the "A" or "B'' operation, but 


(2) The sbutter did remain open for approximately 25% 
of the metering cycle and when this anomaly occurred, 
it was Taeom. 


se aa. Be “ ae ae ua a 7 - : * 
Pe ae > * é ns ' 


Both units were removed and returned to Boston for failure 
analysis. Two additional units were shipped from Boston, 
installed, and a confidence run of 400 main instrument 

' cycles was performed under ambient conditions. The results 
of this confidence run was satisfactory. 


Stellar /Index Performance 
: Normal stellar / index operations were observed for both oo 
"A" and '"B" units, The shutter and platen events occurred ; 
in proper sequence with each S/I metering typle. Metering 
ratios were consistently 7/3 and 8/3 throwghout the test. 


“Glock Performance Di = : ee : s - us. - 





Be Clock aerial ecaoutn were ‘correlated with the IRIG "'C" 
we ae time generator periodically throughout the TASC test. 
. Results are listed on Table 2-2, 


The ‘amouit of offset was fairly consistent for both "A" and 
co gees "B" readouts, Results are reasonable with no gross clock 
os. 7.  . . *‘digerepancies Peing Quecrves that woud indicate cnsatistacsory: 7 3 : 
wo, gs >) performance.” -. : ‘ 2 eee 





Instrumentation Perincciance 


vote. aS . : f gte a we ; at 


TM  natrusentation performance throughont the. test was as eaintactory 
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"Good correlation between the film footage pots and cycle 
- gounters were obtained for both instruments for the "A" and 
hide modes. Results are as follows: 








s on ae Oe ae ‘Instrument #1 ‘Instrument #2 
eee ea Pot CC Pot CC_ 

- "A" Operations 2980 2964 2990 2972 
"B" Operations 2945 2966 2849 2919 





rts oT, a 4. . Preseure Make-up System Performance 


i ae oe ie li: The pressure make-up system performed satisfactorily. The 
Poe a Se *? “Gyverage gas consumption rate was 6.8 psi/min. forthe "A" 
: operations and 7.3 psi/min for the 'B" operations. 


_. & . Te emperetur’ Summary ee 





eee ee Average instrument temperature for the start and end of each 
ee mode of operations are listed below: 
shea” home oe ; a se ares . * | ee . Wat Mode ; Matt Mode 
Pld ot” Obit | o 1 1 9612 
ree Instrument #1 71 78 70 = «552 
yes j 
ee Instrument #2 68 75 70 = 587 
< B.  RESOLUTION TEST | 
: Resolution and theodolite tests of the J-27 system were completed on 
13 September 19682“Restdits of the thru-focus resdlution tests of pan instru- ee 
ments a78 and 179 show the following characteristics: ; es | 
ass MASTER PAN INSTRUMENT NO, TT _ _ o se 


ae, te, the: Maximum sues contrast resolution 176 }ines/mm 2 at . 00g 
a Be aes Me cate oh shies Be is “hs . : cays 2% z 
C2 ee CR Se ae fe es 


ie age ge 
a a a 








7 ‘SLAVE INSTRUMENT NO. 179 


Maxon ite high contrast resolution 174 lines/mm at . 000 
focal position. 


Maximum low contrast resolution 113 lines/mm at .000 
focal position. <« - 


a The resolution test data for both instruments as shown in Figures 2-1 
jie. and 2-2, has been reviewed and appears normal in all respects. The 

vis, demonstrated resolution performance meets the system requirements 

*. J. specification. 





Ris: C, . EIGHT LEAK TEST ~~ be 7 


as 
wy 


’ The system was tested for light leaks on 28 October 1965. This was 
the fourth test and _ the apa amec at Se the Cees) leaks 


Pas 5 were ised. RS Pe shee 
. The processed film indicated that the system was light tight axcact for 


° the ever present camera drum leak. This small fogged area had.a density 
a ee . of only 0.15 density above pare ygenstty:s and would ¢ cause no significant loss 
wes “of fight data. . . 
a : “p. BLIGHT LOADING AND CERTIFICATION 
| |, ‘The flight Seadiaess test run was performed January 16. Evaluation : 
Of the Processed film from this. test has cthcroees a few very minor anomalies. 
igs a ~ 
bn Camera 178, Master 
Au H/O fiducials slightly bloomed 
war _ | Some slight banding at start of scan (output end) in bonus area only 
: i. eee es - Slight rail scratches. on data block edge, outside of the format 
ae oe <0 ff An othe¥. data excellent | 
- ee oo Camera 179, Slave : | : 
De. eer t ‘ 
a ee sag pees - Slight rail scratches out of the format ye 
se es coe ae nin . Stretch marke = output end was are ce regeed 9 on one side of the aes ee 
A oe, aaa ee a notch” * : a? Ce ae ie eS 
. ae ae Cee All othier data‘ excellent | 2 7 ea eee ee 2 Re eee 
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FIGURE 2-1 
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° ‘ SECTION 3 





ae | FLIGHT OPERATIONS 


2° A, | SUMMARY 
e. . ree - ry 
All launch, ascent, and injection events occurred as programmed. All 


, °-. Thor and Agena events were normal which resulted in achieving the desired 
a = orbit. 





be Both anoeeuts instruments operated satisfactorily throughout the 
3 te “flight.” “Average cycle rates on both units deviated from pre-flight calibrations. 
ee - ‘The master was 1% slow and the slave was 3% slow. 


. ad ¢ é, 


ah: “abnormal. The stellar camera operation was erratic but the index was re- 


a *-"*"ported to be normal, 

ro The -2 stellar/index camera operation was also abnormal. The stellar/ 
a + index camera failed to operate from the start of the secopd mission until 
aoe ‘Orbit 134. Camera operation was satisfactory throughout the remainder of 

. . the flight. ” 


Ee 23°... Payload analysis indicated the Si stellar / index camera operation was 


: Pie " The clock, instrumentation, command, and the PMU systems functioned 
_ _Bormally throughout the ier 


Both the -1 and -2 recovery systems were successfully recovered by 
_ adr catch on Orbits 81 and 160, respectively. 


B. PANORAMIC CAMERA PERFORMANCE 


2 ie ‘* "> “Camera system dynamics were normal throughout the -1 and -2 missions. 
_. The film transport of both camera systems was normal. Cycle rate data 

7 _ .. i, Qeble 3-1) indicates that the master instrument was running approximately ie 

io - 1% slower than the unit pre-flight calibration and the slave instrument was 7 
ene approximately 3% slower than the unit pre-flight calibration. The 

. 3, Maaster and slave instruments were approximately. 2% apart throughout most | 

be ae of thé flight. The average 99/101 clutch ratio for the master snateanent 3 was. 
- 6/7 and for the slave sea aia was 6/6, ae 


ett 


ot 


ae 





ica Panoramic F Film Consumption 








_ No sara Se. were encountered ne the flight. 






No. 





‘These data are based on “cycle counter readings and nominal 


_, film supply. | 
a 7 Predicted Actual 
| Master Slave 
| Pre-launch 110 120 119 
-1 Mission - 3000 2931 2924 
-2.Mission | 2935 2993 3002 
Total Frames 6045 6044 6045 


FMC Match 


Forward Motion Compensation errors of less than 5% were attained 
for most camera operations. The errors in excess of 5% were a 
result of the combined effects of relatively wide operational geographic 


- latitudes; the cycle rates of the cameras being 2 to’2 1/2% apart; 


and the ramp generator design limitations. 
INSTRUMENTATION AND COMMAND SYSTEM PERFORMANCE 


Instrumentation 
‘The instrumentation system performed satisfactorily throughout both 
missions except for the slave cycle counter. The tens position of 

of the cycle counter failed to advance properly on two different - 
occasions during the -2 mission. However, the appropriate change 
was accomplished during the next operation in each instance. 


Command System 


The payload system responded to all stored and eeu time commands. 
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_-€L0cK sY STEM PERFORMANCE 






ae "The oayioad albek apiormunee was satisfactory during both phases 
ak -. of the mission. .The clock/ system time correlation data obtained from the 
es acquisitions are ‘included in Table 3-2. 


ae PRESSURE MAKE-UP SYSTEM PERFORMANCE 


The Pressure Make-up system operated normally throughout the 
<-. flight. The average gas consumption was 7.6 psi/min for a total instru- 
>, . ment operate time of 252 minutes. The supply pressure dropped from 

ee 2580 pete at launch to 665 psig at the end of the -2 mission. 


Cede aie ' eThe average gas consumption rate was 6. 7 psi/min for the -1 mission 
ae and 8.4 psi/min for the -2 mission. 


ak sg SE THERMAL ENVIRONMENT 





“Fee | ‘The (ctiperatuxe data obtained from th acquisition are contained 
=. “in Table 3-3. Average panoramic camera temperatures for the master 
camera varied from 92°F to 71°F and the slave camera temperatures varied 
from 85°F to 65°F during the mission. The actual system temperature 
ter +o. versus the predicted system temperatures for the major components are 
* compared ir Figures 3-1 to 3-3. 


G, STELLAR/INDEX CAMERA PERFORMANCE 


- The -1 stellar/index camera operation was abnormal. The stellar 
camera operation was erratic resulting in numerous double exposures and 
‘smear. 

The -2 stellar/ index camera failed to operate until Orbit 134. The 
stellar/index camera operated properly for the remainder of the flight. 
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2 aes ORDER FIL. 
 $ys TIME 14? Cu TIME L/P COMP SYS TM DELTA ST 
4387985330705 © ColCB871A38CC 06 C.3879854270 05 -0.0097 
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: TABLE 3- 
an . J+2]_ TEMPERATURE SUMMARY 
is), -, BENBOR ORBITS ACQUIRED 
ee c 5 
*.. Master, 
@."  Gepere 9 16 25 BL MO M7 56 63 72 19 88 Qh 103 119 126 135 Ibe 151 158 
So 3 83 80 81 79 8 79 78 77 79 75° 7H 68 71 71 67 71 6&8 T1 68 
Bo ae 88 83 86 83 87 82 83 81 83 78 79 73 76 75 70 75 69 76 70 
(i ei ee 96 92 93 91 94 89 91 88 90 86 85 78 82 81 77 80 75 80 75 
Be~ 6 98 93 9h 92 92 91 89 88 88 Bh 82 76 79 77 73 75 72 75 TI 
Bec: 7 89 86 Bf 86 86 Bh 83 82 83 79 77 73 75 73 69 73 TO 72 69 
Herts B 94 90 92 89 93 86 89 86 89 8 8h 77 81 80 75 79 74 79 7h 
= D+ 98 91°9% 950 9k -89 90 87 90 8 8h 78 81 80 Th 78 72 78 T2 
10 a a a a a 
11 = =93: «85 «92 «88 «91 «86 86 83 8 81 78 68 75 73 6 72 65 70 65 
. 42 88 81 86 82 86 80 83 80 8& 78 80 72 77 TT 70 TT 70 78 TO 
“33 93 91 92 92 92 90 88 87 BF 84 81 76. 78 7TH 72 7h 72 Th 72 
- g2 87 90 87f 90 85 86 8 86 81 80 7TH 7 TT 71 «75 71 «TS (T21 





ans 83 86 83 86 8 81 79 81 75 Th 68 72 68 63 Noise6l 66 60 
’ 85 79 82 78 82 77 79 7h 79 72 7h 65 70 68 61 6 61 66 60 
, ~ 5 85 80 82 79 8 78 79 78 80 75 75 68 72 71 67 70 6 70 67 

6 8 80 81 81 82 80 79 79 80 76 74 70 72 71 68 71 68 72 68 

T 87 83 85 83 85 82 81 8 62 77 76 71 TH 73 69 72 68 71 68 

8 88 88 87 83 87 82 8& 80 84 79 79 73 TT 76 69 75 71 75 69 

. 29. 8 80 8 Bo 8 81 8 78 83 78 78 72 76 76 71 75 70 76 71 
4.7 Jo - = © © = = = © © 2 © « - = 2 = = = « 

‘ nh 76 7h 7h 73 75 72 72 71 73 69 67 65 65 6h 63 6h 61 64 61 

« 2 g2 84 89 B& 89 82 85 8 85 77 79 71 76 Th 68 73 66 71 65 
13° 80 79 +78 R 7 7T6 7h 76 7h 70 68 68 67 66 66 65 66 65 

AVG 85 8) 83 80 79 80 77 80 75 75 6 73 Tl 66 70 66 70 65 

eis. Supply a 

; | Brook - 4 ft 
aks. od 54 53 56 +56 58 57 56 56 57 5h Sh hg kg bo 48 48 b7 48 47 
le ee 76 T2 76 Th T T% 7h 72 75 T0 71 6b 66 65 61 64 59 63 60 
ae” NOTE: All data corrected for self-heating, except injection. 
oe Se ee as at ei : Bl pp ehsn ake yy, « 4 : ae ae ie Bae : . 





("B") 9 16 25 31 So 47 56 63 72 FQ 88 4103 119 126 135 lke 151 158 
ho 32 38 32 he 29 29 29 38 22 Oh Bh Oh 27 3h 27 OF aT 31 
ll -2 8 -2 11 -2 5 -2 11-10 6 51 67 71 #58 7H 61 Th 6b 
-6 -6 -3 -6 -3-14 -3 -6-10 81 98 83 83 92 83 86 81 ge2 
55 49 ho 45 52 he 39 42 45 36 bo 53 37 37 4O 30 33 30 26 
75 65 72 59 €& 55 52 52 59 42 36 4O 33 33 30 26 23 23 23 
70 70 64 67 67 58 48 51 58 39 - - += = 2+ -#© - © - 


56 75 49 65 52 62 39 56 43 43 26 33 26 2 26 23 16 16 16 
69 
56 59 53 59 56 59 46 62 56°°53 43 43 46 4g 46 43 46 46 


52 52 52 52 52 45 35 39 he 32 29 19 22 22 13 16 9 16 6 





a ae 72 66 68 66 70 6 63 63 66 61 59 5h, 57 57 5k 56 52 57 52 
+ 2 73 65 66 64 65 61 60 59 61 55 7h 71 71 70 Sk Sh 50 56 50 
Thrust Cone "A" ” | 
to "B" , ; 
1 50 4&5 47 43 48 ko he 39 45 39 67 63 65 67 62 6h 62 63 61 
2 73 6 66 64h 6 61 6 69 61 55 74 71 Tl 70 66 67 65 67 & 
Stellar/Index 
AC to "B" 
1 64 58 61 58 61 55 49 55 55 ? 58 54 Sh 5h 54 5h 4B 51 52 
ese _ 56 56 59 53 56 -53 AT 50° 53 59 53 53 53 53 53 46 53 50 
Recovery - ‘ 
Battery 
— 75 76 76 78 76 78 73 75 Th 72 85 86 81 80 79 83 83 86 8 
Master . - ' a . ee ee - _ 
Cassette 
7A" 5BY_ | Nice caw Sh 7 . 
BO 2. mo 713 0 6 n @-.- att a ae 


wh ~ fo aS coors nod £ 


sexed = ees ang 
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ea OO, SECTION 4 
MISSION 1029-1 RECOVERY SYSTEM 





“< "seve 705 was received at A/P on 8 June 1965.. The receiving weight 
». wes 149.8 pounds. After modifications and incorporation of outstanding 
.- “ BL O,'s, the SRV was delivered to Systems Test for incorporation into the 


= RY 1 system. 
The capsule was delivered for shipment td VAFB on 16 December 1965, 


oe —_ The Mission 1029-1 recovery system was successfully recovered by 
o"*; air catch on rev 81, February 7, 1966. All re-entry sequence events 
monitored were normal and occurred within tolerance. The re-entry se- 
quence of events is contained in Table 4-1. The condition of the recovered 

.. Capsule was satisfactory with no damage other than normal Ppaint blistering 


se “ee ~ due to the re-entry environment. 








MISSION 1029-1 


Recent SEQUENCE OF EVENTS 








Delta Time 
Actual Nominal 
76.80. 77.0+1.0. 
; S38 scant 
2.00 2.0 +0, 25 
cee 0.79 .900 + 0.43. 
3 ee ae - 0. 40 
be Separation Bg ORS Cas : -- =< 
- #4 spin | 3.41 3.4 +0.30 - 
ena ‘Retro 7.53 7.55 +0, 45 
. Despin 10. 74 10.75 + 0.59 
#. _-.T/C Separation ee 1.49 ‘ 1.5 +0.15 
* ##*"G" Switch Open | 492.62 N/A 
, ‘ ' 
’ Parachute Cover Off - 33.67 34.0 +1.5 
.. x Drogue Chute Deployed 0. 66 0.63 +0. 08 
. Main Chute Bag Separate 9.86 10.25 +1.5 
Main Chute Deployed , 0.51 0.52 +.13 
E, t Main Chute Disreefed - —— 4.77 4.5 +0.80 
ok oo From Separation 
eo From Elect. Disc, 
a ee From Retro / 
a on Rate Ee N/A. tas aon ": ak ey are ee At 
 Despin Rate - 1. 2 RPM | : 
_TABLE 4-1 





fe. ee ee “= s es No. 


SECTION 5 


MISSION 1029-2 RECOVERY SYSTEM 





SRV # 706 was received at A/P on 8 June 1965 at a receiving weight 


of 151.1 pounds. After modification and incorporation of outstanding E. O,'s 
~ the capsule was delivered to Systems Test for incerparatian into the . 


hey -27 system. 


' Hy 4 ’ 


12 TY: “ % ' 


The capsule was delivered for shipment to VAFB on 16 December 1965. 


ae oe The Mission 1029-2 recovery system was successfully recovered by air 
hoe, ‘catch on rev 160,. February 12, 1966, All re-entry events monitored were 
' normal and occurred within tolerance as listed in Table 5-1. 


er The condition of the recovered capsule was satisfactory with damage 
‘ limited to normal paint mee due to the re-entry Sayizonment; 
































Beg | yd : 
ee oo No. 
tes : MISSION 1029-2 
ae pte eg et | Delta Time 
ao: Event Actual. Nominal 
gto * Arm , N/A 77.0 +1.0 
heck ® Transfer N/A 2.0 +0.25 
* > Electrical Disconnect N/A 900 +0. 43 
x | | - 0.40 
a 7 '- Separation N/A 
fireespin = 2 N/A 3.4 + 0.30 
7) 5 Retro N/A 7.55 + 0.45 
:, Despin N/A 10.75 + 0.59 
Boe T/C Separation “ NIA 1.50 + 0.15 
##%"'G" Switch Open N/A N/A 
Parachute Cover Off | 33.99 34.0 +1.5 
ae Drogue Chute Deployed 0.70 "9.63 + .08 
Main Chute Bag Separate 9.48 (10.25 +1.5 
- Main Chute Deployed Ya 0.47 0.52 + 0,13 
: Main Chute Disreefed . 4.77 |. . 4,50 + 0.80 
_# From Separation . . : 
** From Elect. Disc. | 
*4* From Retro ae | 
: _ Spin Rate - N/A 
Despin Rate- N/A = aes 
|. Retro Velocity - N/A : 


TABLE 5-1 — 





| SECTION 6 
- * ". "MASTER (FWD) PANORAMIC CAMERA 


‘COMPONENT ASSIGNMENT 





Component Serial Number 
Main Camera 178 
. 7 _ Main Camera Lens 1802435 
e.: sage bien Supply Horizon Camera 274-G4 
Supply Horizon Camera Lens 12839 
Hae . : Take-up Horizon Camera. 285-G5 
Rh > Take-up Horizon Camera Lens 12848 
Supply Cassette SC-35 


’ 2°" B, CAMERA DATA AND FLIGHT SETTINGS 


Main Camera: 
Lens” a : + 24" £/3.5 
Slit Width a 0.275" 
Filter Type Wratten 25 
: sats Type . . - Kastman Type 3404 
Supply Port) Horizon Camera: . 
Lens are - afieaee 1/629 
a ' : pa £16. 3 







1/100 second oe 





‘ “Wratten 25 
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2 a Aperture Setting 


ee to that of the Slave camera. 


- most passes. 





Take-up (Starboard) Horizon Camera: 


Lens, 55 mm £/6.3 


£/8.0 


‘ Exposure Time 1/100 second 


Filter Type Wratten 25 
* i . 
_ POST FLIGHT PERFORMANCE EVALUATION 


The forward looking camera produced a total of 5840 frames of 
"panoramic photdgraphy: 2896 frames during Mission 1029-1 and 2944 frames 
during Mission 1029-2. The film supply was depleted prior to the recovery 


of Mission 1029-2. 


The photographic quality of the Master camera film was essentially 
The overall quality was not as good 
as acquired during recent missions however the better imagery was 

equal to the best observed from prior missions. The reduction in overall 


ae ; quality was the result of extensive snow cover, particularly blowing snow; 
“ low solar elevations; and the degrading contribution of cloud cover and 


atmospheric haze. 


System light leaks resulted in minor fog patterns in the first and 
fifth frame from the start of camera operations and in the last frame of 
These fog patterns resulted from light leaks at the camera 
drum felt seal. A fog pattern was present in the sixth from the last frame 
of most passes of Mission 1029-1 and was traced to the 1029-1 ablative 
shell. A modified felt seal has been designed by Itek and will be incorporated 
in future systems. A/P has designed a film chute for the forward ablative 


_ shell area and will incorporate this chute on the J-30 and up systems. 


Severe dendritic static fogging was present along both film edges. 


'.. This static r uring the pre-splicing and pre-processing 
operations The cause of the abnormal discharging is 
tentatively a vironmental conditions to which the film 


_. Was subjected. Further investigation is ptt conducted to define the cause 
" and preclude Te-occurretice. a te eo, %; ne 


The starboard horizon camera imagery was veiled from pass D-05 to 


pass D-14. The cause eae this oer is makoows and is iabbaoee under 
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SLAVE (AFT) PANORAMIC CAMERA 
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. 
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: eats . 
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‘COMPONENT ASSIGNMENT 


Sorgen 
> 


Component Serial Number 


Main Camera 179 


eA gh 
ea sf €. 


bd 
eee 
ae 
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A 

| coe 
es 


oe ie | - Main Camera Lens 1812435 


Supply Horizon Camera A 275-G6H 





Supply Horizon Camera Lens 12897 
: ook ree Take-up Horizon Camera 279-G3 
oe ao ~ * Take-up Gurion Caneee teas” 12899 
; | Supply Cassette SC-35 
2". B) ” CAMERA DATA AND FLIGHT SETTINGS 
(i Main Camera: 
Lens, | - 2a" £/3,5 
Slit Width oo ! 0.175" 
Filter Type gt . "Wratten 21 
Film Type hanes Eastman Type 3404 


* ‘ ae aie . * I. “a ; be ae Toe ~ 


| Supply (Starboard) Horizon Camere: 
ee ee 


Tene. = . <é a «$5 mm £/6.3 


a | Aperture Setting ee 117) 


f We Se ‘ : 7 . 
% es Tee aan Oe eR ee ee 
Exposure ‘Tine a 1/100 second = 7 Oe 
.. . Filter Type ee Wratten 25 
we i 7 es Sieh aa  Z s4 xt 
a > 7 : ens 5 a wee ee : 
te tela ant . aoe : : i : te 
. aan 
- oe 3 
Fee 








a 
1 


- 
=. 

wo 
Fis. 
f° 
ae 
Row 

¢ 


tt 
ts 
gic 
nie 
io 
» 
sane 
rat! 
ad 
= 
ae neta 
e*: ’ 


cr a » a 
sel ats 





Take-up (Port) Horizon Camera: — 
Lens 55 mm ¢/8.3 
: ae 
Aperture Setting vs : ‘£/8. 3 4 


Exposure Time 1/100 second 


Filter Type ‘Wratten 25 
Cc, POST FLIGHT PERFORMANCE EVALUATION 


The aft looking camera exposed a total of 5926 frames of panoramic 


'* photography; 2918 frames during Mission 1029-1 and 3008 frames during 


Mission 1029-2. As was the case with the forward looking camera the 
film supply was depleted prior to the second recovery. 


The quality of the aft looking camera photography was essentially 


" the same as:the forward looking camera. It was reported that the exposure 


balance between the two panoramic cameras was very good. 


The light leak and dendritic static fogging was similar to the torward 
camera and attributed to the same sources. THe starboard horizon camera 
produced podr imdgery from pass D-03 to the end of Mission 1029-2. 








SECTION 8 


7 oe PANORAMIC CAMERA EXPOSURE 


~ ‘The Master camera contained a 0.275 inch wide slit and a Wratten 25 
_flter while the Slave camera had a 0.175 inch wide slit and a Wratten 21 


ne ne filter. These conditions placed the nominal exposure between the full 
# <> processing and intermediate curve aa 3404 
-- emulsion. 


a *; ‘The frequency distributions of the solar elevations and solar azimuths 
BS < encountered during the photographic operations are shown in Figures 8-1 to 


Goes. fe. 6-4. : : 
as oe y eae tive ‘ Breer 7 4 
The nominal exposure times of the Master and Slave cameras are 
: shown as a function of latitude for passes D-1, D-40, D-80, D-120 and 
.. D-160 in Figures 8-5 to 8-14. The predicted level of processing for the 


fn ' original negative is based on the in-flight performance estimate and i 
: tabulated below with the processing levels reported ie 


























Mission Camera Primary Intermediate Full 
10291 «FWD —-”SCséPrreedicted 0 "8 92 
Reported 1 16 83 
1029-1 AFT Predicted . 0 20 80 
: oes _ Reported 0. 21 79 
1029-2. . FWD. ' Predicted 0 4 96 
a | Reported 2 28 70 
1029-2 AFT Predicted 0 10 90 
| 1 os _,Reported) 2 20020C~<“C—*«‘S 
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SECTION 9 


DIFFUSE DENSITY MEASUREMENTS 





.2 “The diffuse decmitg measurements made by AFSPPF were computer 
~~ gorted at A/P to permit analysis of the density ranges encountered at the 
. three processing levels, A study of sorting techniques showed that no 


. ”. absolute method was available to se ues as the accuracy 
. of the Processing History published ppears rather low 
and processing transition phases are not accounted for. The sorting technique 


' selected uses the base plus fog density. values where measurements up to 
-° 0.09 density are considered as having recéived Primary processing, 0.10 
Ss to 0,17 as Intermediate and above 0.17 density as Full. The percentage of 
original negative that was processed at each level, based on the computer 
sort, is tabulated below with the predicted and reported processing percentages. 








Camera. Primary Intermediate Full 
FWD Predicted 0 8 92 
. Reported 1 16 83 
sont aeae : ’ . Computed | 0 ° 14 86 
“1029-1 AFT Predicted 0 20 80 
a Reported: + =~ 0 21 79 
Ah se Computed 0 25 75 
ge" 1039-2 FWD ” Predicted 0. 4 '96 
ce 3 Reported 2 28 70 
Computed. 0 20 - 80 
_} 1028-2 AFT «5s Predicted 0 ~°..10 © 90 
= CM Reported 5 2 aT 
meee | | Computed | 0 25 15 








+ 


oe » The tabulations of density frequency distributions for Missions 1029-1 = 
“:- and 1029-2 are included in Appendix A, Table A-1 through A-4. The 
vo? @taphical presentation of the density distribution are computer plotted in 










ee phorenais A, Figures Al through A-36. 
a a a. summary of i processing and exposure analysis is shown in = 
ag os Table 8-1. The terrain D-Min criteria (range) for proper exposure and 
Sey processing is 0.40 to 0. 80 density units. os 
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oe ss SECTION 10 


‘ 


'. |’. PERFORMANCE MEASUREMENTS 


be re . 






- “The photography acquired by both panoramic cameras during Missions 
"1029-1 and 1029-2 received a MIP rating of 85. A summary is tabulate . 
age MT F/AIM resolution values measured by AFSPPF 
e length of the microdensitometer slit used by AFSPPF 
as 1 x 80 microns. 


Camera AFSPPF a 


_ FWD - 91 77 6 
AFT citi” 73 
FWD . 2 77 
AFT 2 4 “81 
The edge scan analysis (MTF/ AIM) results fromfyere lower 
_ than those of AFSPPF. age ground resolution is reported by 
 AFSPPF as 12 feet and b 14.2feet. The reason for this 





-." difference is not identified, but may be due to microdensitometer calibration. 


The details of the measurement and computing techniques, targets 
ae measured and target locations are fully reported in the evaluation report 
te! 1 alaamaancen by AFSPPF and 3 are » therefore not included in this report. 


« . 
wae 5%, 
ree t nee . * 
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SECTION ll - 


', OBSERVED DATA 


“<: ..; Photographic engineering operations were conducted on 7 passes 

over Continental United States on Mission 1029. All passes except 

D$1 contained negrhy 100% clouds and heavy haze. 

' Pass D31 was a 20 frame operation over the Arizona-New Mexico 

_. Border where there is not sufficient culture to:make a valid determination 

>. of the system performance capability. However, one area was photo- 

‘~. . graphed that has been covered several times on previous missions. ‘This 

S44: is the Phelps- Dodge Mining-Refining complex at Morenci, Arizona. Here,  . 
 yesults compared favorably with those from Mission 1026 which pro- * - 

duced ground resolution in the range of 7 to 8 feet. 
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Component 


Camera 


‘Index Reseau 


peop rei 


Jceenae Reseau 


i” Ror, 


Stellar Cariera: 


; Lens : . ee Sn 





Exposure Time 


: Ss Bitten t5E9) 
oy > 7 : a 2 ‘ nt 
a ea Film yee 


Index Camera: 





SECTION 12 


_, COMPONENT ‘ASSIGNMENT 


Index Camera Lens 
Stellar Camera Lene 


ee 
"CAMERA DATA ‘AND FLIGHT SETTINGS 


‘Eastman Kodak Type 401°. 





MISSION 1029-1 STELLAR-INDEX CAMERA 


Serial Number 


D-79 
819191 

94 
10576 


91 


85.mm f}1.8 : Sas 


2 seconds 


None 


38 mm £/4.5 
1/500 second . ne eee 
Wratten 21 on | | wat 


Eastman Kodak Type 3400 | 







“POST P FLIGHT EVALUATION 


the operation of the Index camera was | throughout the mission, 
eS ‘ however the Stéjlar camera was extremely erratic. The Stellar camera 

* ° ghutter generally remained open for more than the desired two seconds and, 
| at times, was open after the camera platen was raised. The available 


., Stellar imagery did permit the determination of vehicle attitude with some- 
= what ‘more than normal effort. 





The possibhlity of reducing the Stellar shutter exposure time is under 
investigation in order to improve reliability. Microdensity measurements 


show that the exposure time can be reduced by one-half without the loss of 
. sixth magnitude star ee 
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. . SECTION 13, . ne 
. “MISSION 4029-2 STELLAR-INDEX CAMERA ae ae 





‘COMPONENT ASSIGNMENT. -- "eS gO aa meres 


Component Serial Number tr - ee ee 


Camera D-76 : be ae ; 


Index Camera Lens 817708 a), ae 


som Index, Regeau nny 
















Be - : Gad a ie on Ry : oe oS Ps. 
° Stellar Camera Lens 10602 
- Stellar Reseau oe - 94 





CAMERA oar AND FLIGHT SETTINGS . 
Stellar Camera: 

ci mei Oe ae V2, 2 
Exposure Time . 2 seconds 


‘ Filter Type tones — None 


wee Pt Film Type. Ses Be a _ Eastman Type 3401 =: he 


Index Camera: 
Lens . | = a. 38 mm t/4. a 


> a Exposure Time”~ natete on ; 1/500 ¢ second 





Haas tal oa . = ah ; 





wes : r 
sos : yet sa 2: 
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1 4 
‘ . 
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Pate “OMS Seas tek Pome las 
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3 Se 5 ae eke aad ey -i 3 5 
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ae, a sokone a faltare, fas K702, caused the failure ofthe Stellar =: 
2 and tides camera to function up to pass D-134. The remaining frames, 
“"through pass D-158, jare ‘normal in both cameras,: The quantity of a — 
|, Stellar data was Considered anacequne - the See eunstion ofvehicle. =‘. 


Ma 


8: 
. . 
Mer tte 


oh 

















teak Error Ol. 
Roll Error (°) 
Yaw Error (°y 

. Pitch Rate C/nr) 
. Roll Rate C/nr) 
Yaw Rate Cihr) 
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tay 





SECTION 14 


VEHICLE ATTITUDE 


Midkeiga 1029-1. 


90% 


0.67 
0. 34 
0.77 


~ . 29,07 
: a ci ae 
: $1.26 


34,44 





Range 
=0, 90 to 49.16 *. 
0.86 to +0. 38 
> 0.60 to 41.55 


-60 to +10 


-70 to +60 


-62 to tz 


Mission 1029-2: 
Range 

ji -0, 95 to +1.05 Ei 
-0.68 to +0.38 


| 20% 


0.64 
0.48 
0.44 
38.77 
32.48 


25.65 


: * 


aoe The vehicle ‘attitude errors for beth Mission 1029-1 and 1029-2 were . 
ee “derived from the reduction of the Stellar camera photography. This 
, attitude data is supplied to A/P by NPIC. 


The attitude errors for each ems and the attitude. control rates are — 
- calculated at the A/P computer facility. The computer also plots the 
_*. frequency distribution of the rates and errors. 
". show these distributions for Mission 1029- 1 and aches 14-7 through 
me oe fer Mission 1029-2, 


Figures 14-1 through 14-6 


“The summa ry able below lists the maximum attitude errors and rates’ 
-that were experienced during 90% of the FWD camera photographic 

yr Operations, excluding the first six frames of each aban and the total 

z * Fange of a errors and eatee: ete, 


-0.50 to +0. 56 an 
-95 to +90 — 
-90- to: #100.° , 
-43 to: +82 bare 


i 3 The performance of the attitude control system is comparable to the 
~a_- * control systems used on recent missions. on Vora cary tee ee was 
~ not nin haat onl aaa fhe a 
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hii. . ; 

eo ‘ IMAGE SMEAR ANALYSIS 

ee ae = 7 7 

a . — The frame correlation tape supplied to A/P by NPIC contains the 

ar binary time word of each frame of photography. A computer program 

£ has been assembled at A/P which calculates the exposure time of each 

grees frame and compares the camera cycle rate with the ephemeris to 

“= galeulate the V/h mismatch. This data is combined with the vehicle 

attitude error and rate values of each frame and the crab error caused 
by earth rotation at the latitude of each frame. The program outputs the | 
total along track and cross track IMC error and the limit of ground 
“ resolution that can be acquired by a camera regardless of focal length 
aaa and system capabilities. Z 
Rear 


The computer rejects the first six frameg of all operations as the 
large V/h error induced by camera start-up is not representative of the 
‘ overall system operations. The frequency distribution of the V/h errors 
ae: and resolution limits for each panoramic camera have been calculated and - 
- ‘+ +.. plotted in Figures 15-1 through 15-12, The variation in the data for the. 
ae panoramic cameras is the result of the different slit widths used during the 
mission and the resulting slower exposure time in the FWD camera. 


The summary shown in Table 15-1 presents the maximum V/h ratio 
errors and resolution limits that existed during 90% of the photographic 
operations and the total range of values during all operations that were 
computed. 
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SECTION 16 


RADIATION DOSAGE 


Ee se ' Each recovery system flown on a Corona mission contains a sealed 
-. packet of Eastman Type 3401 and Royal X Pan emulsions to determine 
* the total radiation received at the take-up cassette. Both film types | 
have been irradiated by LMSC at various levels and the base pie oe, 
_ densities.recorded after controlled processing. 





oh “ ni 


. Following recovery the film dosimeter packets are removed at A/P 

ss". and processed with a pre-flight sample of the same film type and sensito- 
es metric control film. The resulting base plus fog density measurement of 

,. the dosimeter strips is used to ascertain the total radiation level. The 

” “table below presents the base plus fog readings for the dosimeter strips 

and the radiation level equivalents. 


a- 
. 
-_& - 


Mission 1029-1 Mission 1029-2. 





a +F : Bt+F 
Emulsion nsity Radiation Density Radiation 
gies Type 34018 AR” 20 0.6R 
Royal X Pan 0,23 0.4R 0. 28  0.5R 


The mean total radiation seen by the take-up cassettes during both 
4+, ™missions was approximately 0.5 roentgens. This level is well below the 
ae rin level that will degrade the panoramic Bhstogrephy. 





' in the reliability estimate calculation. Hence, only electrical and mechanical 


—_ 


No. 





SECTION 17 


_ SYSTEM RELIABILITY 


Reliability calculations for the payload are based on a sample beginning 


‘with M-7. Hence both the major part of the Mural Program and the "J" 


Program are covered in the calculation. For certain auxiliaries, i.e., 
the stellar-index camera and the horizon cameras, the sample size is 
changed to recognize incorporation of modified equipment or new designs 
where reliability was one of the principal reasons for the modification. 


However, for primary mission function, the sample size is consistent with 
reliability reporting for the vehicle. 


The reliability estimates of this section deal exclusively with the pay-: 


‘load. Failures to achieve orbit or vehicle induced failures are thereby 


excluded. Recoveries before a complete mission has been completed are 
considered as full missions providing that early termination was caused by 
reasons not connected with payload operation. Film quality is not considered 


functioning are considered. 


The reliability estimate is also divided into primary and secondary ee 
functions. The primary functions are operation of the panoramic cameras, as Se 
main camera door operation, operation of the payload clock, and recovery Pe 
operations. The secondary mission functions are horizon camera operation a fe 
excluding catastrophic open shutter failure mode, auxiliary data recording, a ‘ 
and stellar-index camera operation. A summary of estimated reliability is 
shown in Table 17-1. +a 


Panoramic Camera Reliability 
Sample Size - 136 opportunities to operate. 
One failure - S/I Programmer on system J-19. 
-Assume - 3000 cycles per camera per mission. 
Estimated Reliability - 98. 8% at 50% confidence level. 


Main Camera Door Relisbility. 


Sample Size - 47 vehicles x 2 doors = 94 opportunities to operate | - x 
Estimated pepe: 99. i at Stud —* level. ye ee 





No. 





- Payload Command & Control Reliability 


Sample size: 7200 hours operation 





eos Two Failures 

pr a Estimated Reliability = 96.5% at 50% confidence level 
ee 5. > Payload Clock Reliability 

cS 





Sample size: 72 hours operation 
No failures 


Estimated Reliability = 99.1% at 50% < confidence level. 


mae a Estimated Reliability of Payload oe on orbit: 96.8% at 
are ee ee 50m confidence level. 
Reo: itd e Wee Pegs na 


Recovery System Reliability 


sols, 7. , 59 opportunities to recover 
fata -- «| failure - improper separation ide to water seal - cutter failure. 
at ' Estimated Reliability = 97.1 % at 50% Confidence level. 


Stellar-Index Camera Reliability 


Sample begins with J-5. 
Sample size = 16,580 
Number of failures -4 - : 


Estimated Reliability = 88. 1% at 50% confidence level. : 


os a Horizon Givers Reliability 


Sample includes J5 and up 
Sample size: 70,500 
Estimated Reliability of Single Camera = 98.5% at 50% confidence level. 
Estimated Reliability of Four Horizon Cameras at a Parallel 
; . Redundant System = 99.9% at 50% confidence level. 
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ce : SECTION 18 
ogee - 7 |) SUMMARY DATA 
ad ‘the comparison of the operating parameters and the performance | 

i achieved by previous missions hag been difficult due to the large volume :: 

. of data that results from each mission. Some of the pertinent character- 
‘"--"' . isties from prior missions have been summarized in Tables 18-1 through - 
oo 183, 
re : ge ‘The summary data was started with Mission 1004 as the J-05 camera 
‘;, ..«: system was the first to incorporate the major modifications to the titanium 
“~~ .’), .drum and scan arm, four roller scan head and Corona J capabilities. : 
3 .f=<- “~ Qnly those missions that culminated in the recovery of some photography ~ **"" +. 

have been listed, therefore Missions 1003 and 1005 are deleted. 
: -- Sei - fae 
- 
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